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Sila pastikan bahawa kertas peperiksaan ini mengandungi SEMBILAN muka surat dan
TIGA muka surat LAMPIRAN yang bercetak sebelum andi memulakan peperiksaan ini.
Kertas soalan ini mengandungi EMPAT soalan dan dua bahagian iaitu Bahagian A dan
Bahagian B.
Jawab TIGA soalan.
Gunakan buku jawapan yang berasingan supaya jawapan-jawapan bagi soalan-soalan
Bahagian A adalah dalam satu buku jawapan dan Bahagian -B daiam buku jawapan-yang
tatn.
Mulakan jawapan anda untuk setiap soaran pada muka surat yang baru.
Agihan markah bagi setiap soalan diberikan di sudut sebelah kanan soalan berkenaan.
Jawab semua soalan dalam bahasa Malaysia atau bahasa Inggeris atau kombinasi
kedua-duanya.
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by one servo. Perform static and
problems or constraints with the
Bahagian A
Section A
Rekabentuk satu pegenggam yang dikawal oleh satu servo. Lakukan analisa
statik dan analisa kinematik serta nyatakan masalah yang mungkin berlaku atau
kekangan dengan pembinaan pegengggam berdasarkan rekabentuk anda.
Design a simple gripper which is controlled
kinematics analysis and state the possible
constructed gripper based on your design.
Spesifikasi servo adalah seperti berikut:
The seryo specifications are as follows.
Inputsignal =5V
Speed = 0o to 180' in 1 .5 seconds
Weight = 45.0 gram
Torque = 3.40 kg cm
Dengan menggunakan PlC16F84 serta Pic Basic Pro, lukis skematik dan tulis
program untuk mengawal pegenggam tersebut. Beri penjelasan bagi jawapan
anda.
By using PlC16F84 and PicBasic Pro, draw the schematic and write the program
to control the gripper. Provide explanation for your answers.
Diberikan di dalam Lampiran 1 adalah susunatur pin bagi PlC16F84 serta
penyataan PicBasic Pro.
Given in Appendix I the pin layout of PlCl6F84 and PicBasic Pro statements.
(100%)
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2. Anda dikehendaki merekabentuk sistem keselamatan rumah menggunakan
PlC16F84 dan PicBasic Pro. Gunakan proses rekabentuk berkaedah untuk
menjawab soalan ini.
You are required to design a home security sysfem using P\C16F84 and
PicBasic Pro. Use a methodical design process in answering this question.
Antara keperluan:
Some requirements:
Di dalam rekabentuk anda, anda dikehendaki menggunakan pengesan
pergerakan, buzzer, wired-AND pintu dan tingkap dan sekurang-kurangnya tiga
keadaan operasi yang boleh dipilih oleh penghuni. Gunakan kreativiti anda untuk
memperbaiki sistem keselamatan anda.
ln your design, you are required fo use motion detector, buzzer, wired-AND
doors and windows and at leasf three operating sfafe of occupants
setting/selection. Use your creativity to improve your security sysfem.
(0Ao/o)
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Bahagian B
Section B
3. Soalan ini akan merangkumi bab berkenaan lsu-lsu Penyatupaduan sistem
rnekatronik.
This question will cover topics on Mechatronic System lntegration /ssues
(a) Bagi pembangunan robot mobil, bincangkan tentang
For mobile robot developmenf, drscuss about
(i) Amalan terbaik penggantian bateri.
The best battery placement practises.
(ii) Amalan terbaik pendawaian.
The best wiring practises.
(45%)
Anda akan menggerakkan halaju dan kedudukan motor dengan kaedah
pemberian denyut PWM daripada mikropengawal ke peranti pensuisan.
You are to actuate the motor speed and position by means of giving PWM
(pulse-width-modulation) pulse from the microcontroller to the switching
device such as MOSFET.
(i) Bincangkan bagaimanakah anda melindungi MOSFET daripada
bebanan pensuisan voltan dan arus yang tinggi, yang juga
sekaligus dapat mengurangkan kehilangan kuasa. Gunakan
lakaran bagi membantu penerangan anda.
Discuss how would you protect your MOSFET from switching
sfresses of high voltage and current which will in turn minimize the
power losses. Use skefches to explain.
(1SYo)
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'Bagaimanakah voltan diklipkan daripada sumber dan gat
MOSFET supaya ciri-ciri keselamatan dapat disertakan dalam litar
pemacu anda? Gunakan lakaran bagi membantu penerangan
anda.
How to clip the voltage from the source and gate of the MOSFET
so as to provide another safety feature of your driver circuit? Use
skefches to explain.
(15o/o)
(c) Sebuah sistem pemacu perlu dipilih untuk rekabentuk robot bergerak
seperti yang ditunjukkan dalam Rajah 1.
A drive syslem needs to be chosen for the mobile robot design shown in
Figure 1.
Note that 0, > 0o
A
iiir'
Rajah 1
Figure 1
(i i)
A
i
0o
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Bincangkan tentang perbezaan di antara sistem pemacu
holonomik dan bukan holonomik.
Discuss the difference between holonomic and nonholonomic
drive systems.
Bincangkan sistem pemacu yang ditunjukkan dalam Rajah 1.
Discuss the drive sysfem shown in Figure 1 .
(iii)' Tunjukkan pertalian antara pengasingan roda melintang dan sisi
dengan sudut yang dibelokkan terhasil dari roda dalam dan roda
luar.
Show the relationship between the longitudinal and lateral wheel
separation with the angle turned produced by the inner and outer
wheels.
(25o/o)
Soalan ini merangkumi bab berkenaan isu-isu pemodelan dan simulasi sistem
pemacu robot bergerak.
Ihis quesf ion covers foplcs on the modeling and simulafion issues of mobile
robot's drive system.
Bincangkan apakah yang dimaksudkan oleh ketaklelurusan. Gunakan
gambarajah bagi membantu penerangan anda.
Discuss what is meant by nonlinearity. Use diagrams fo help your
explanation.
(20Yo)
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Sebuah model dinamik motor DC seperti yang ditunjukkan dalarn Rajah 2
diamati.
A dynamic model of DC motor as shown in Figure 2 is studied.
Lo Ro
- o 
,-fflTl
I,.
Arrnature crrcuit
Rajah 2
Figure 2 Load
Modelkan sistem yang ditunjukkan dalam Rajah 2 dalam perwakilan
ruang keadaan mengaitkan voltan masukan ke motor servo DC dengan
halaju sudut keluaran. Andaikan motor tersebut dikawal-angker, dengan
rintangan dan kearuhan berada dalam keadaan bersiri dengan beban.
-Model the system shown in Figure 2 in statespace representation relating
the input vottage to a DC seNo motor and the output angular velocity,
assuming that the motor is armature controlled, having both resistance
and inductance. in series with the load.
(30%)
(c) Anda akan memerhati kekangan kinematik roda sebagai langkah pertama
kepada model kinematik robot.
You are to observe the wheel kinematic constraints as a firsf step to a
kinematic model of the robot.
Tuliskan persamaan kekangan bagi setiap aturan roda robot mobil
bergerak yang ditunjukkan.
Write the constraint equation for each of the wheel arrangement of mobile
(50%)
...8t-
robot shown here.
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Table 7.5 PicBasic Pro statement sLimmary
$trtcBfilf Ssqripllpn
@ assernbly statentent
ADCIN channel, var
ASM... ENDAStvt
BRANCH index, fiabell {. label2. . . .)l
BRANCHL index, labell {,label2,.. .Jl
llLffION pin, down_srate, auto__rcpeat_dclay,.. auto_
repeat_rate. countdown_variable, action_state, label
CALL lssembly_label
CLEAR
CI-EARWDT
COUNT pin, period. var
Di{IA {@ kxarion.} consranrl (. consrant2, . . .}
DEtsUG iternl {. itenr2. . . .}
DEBUCIN {tirneout, label.} [itcrnl {.{itc'm2. . . .} j
DISABLE
DISABLE DEBUC
DISABLE INTERRUPT
DTIVIFOUT pin, {on_ms, off_nrs,} [tonel [. tone2, . , .]l
{EEPROM {@ location,} constantl {. constant2,. . .)}
ENABLE
ENABLE DEBUG
ENABLE INTERRUPT
ENI)
FOR count 
= srarr TO r.nd {.STEP {-} inc)
Ibryry statements]
NE.XT (count)
FREQOUT pin. on-ms, fieql [. ficq2 ]
GOSUB latrel
GOTO label
HIGH pin
HSERIN {p:rity_label,) {timc.*out, labc'I.}[iteml{,irem2,...}l
HSEROUT [iteml {, item2, . . .i]
I2CRBAD data_pin, cl<rck_pin, control,( address,)
[varl {. var2, . . .}]{, label }
I2CWRITF, data_pin, clock_.pin. conrrol, { acldress. }
[varl {, var2. . . .)]{, label}
lF log_comp THEN label
IF log_comp THEN
true_statements
ELSE
lalse_statements
ENDIF
INPUT pin
LCDIN {address,} [varl {, var2, . . .}.1
LCDOUT iteml {. item2, . . . }
{LET} var = value
Insen one line ol assernbl,v language cuJe
Read the on-chip unalog to digital L:onvener (if there is one)
Insert an assembly language c:ode section r,onsist.ing of one
0r nlOre statements
Cornputed goto that jumps to a label based on index
Brilnch to I label rhat cran be outside of'the curent page of
code mcnrory (tirr PICs rvith ntore than 2 k of
prograrn R0lr4.)
Read the stafe of a pin and;rerfonn debounce (by usr- of a
delay) and tul()repcar (if used rvithin a loop)
Clall an cssernbly lanruage subroutinc
Zertt all variables
Clcar the watch-dog tirler
Count the nurnbcr of pulses cxcurring <x a pin during a priod
Dr'finc initial conrents ol the on-chip EEPROM (sanle Bs
the HEPIlOfvl staternenr)
Asvnchrontrus scrill output to a pin at a fixed haud ratc
Asvnchnrnous serial input lionr a pin al a fixc'd baud rate
Disablc ()N ln-TERRI-iPT and On* DEBIJC pnxessing
[)isablc ON I)EtsU(i prtrccssing
t)isable ON INTERRtIft proccssirrg
Produce touch toncs t>rr a pin
Definr. initial conrenrs of on-chip EEPROM (same a,s rhc
DATA statenrent)
Enable ON INTEI{RUPT and ON DITBUG pr*'essing
Enable ON DEBTJG processing
Enlble ON INTF.RRLJITI processing
Stop executi<ln an(l enler low power nrrxle
Repeatedly execule statetnents as crount gtxs fronr stan to
end in fixed increment
Protjucc' up to two frcqucncics on a pin
Clll a PicBasic subnrutirre ar the specilied label
Con(inue execution at the specificd Inbel
Make pin output high
Hardware asy,nchronous serial input (if there is a hardw.are
serial pon )
l'lardwarc asynchronous serial output (if thcre is a
hardware scrial port;
Read bvtcs fir>rn an exrernal IIC scrirrl EEPROM dr-vice
S/ritc lrytr's to an external IrC st:rial I]IIPROM rlevice
Conditionally jurnp to a label
Condi tional execution of statements
Make pin an inpul
Read RAM on a liquid crystal display (L,CD.1
Dsplay character$ on LCD
Assignment statcment (assigns a value to a vtriable)
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Slat€Irrent I)escription
LOOKDOWN valuc, fconstl {. corrst]- . . .}I, var
LOOKDOWN2 vlluc. ltesl ) [value I {. r'alue?. . . . l l. var
LOOKUP indcx. [const I {. const?. . . . }j, r'rtr
LOOKUPI indcr. lvaluel {. value2- . - .}}. var
LOW pln
NAP period
ON DEBUG GOf0 label
ON INTERRLIPI' GOTO Jabel
OLJTPt.:T pin
PAUSE period
PAUSEUS period
IPF,EK address. var]
{Pf)KE address. r.arl
POT pin. scale. var
PULSIN pin. stale. var
PUl,SOUT pin, perirxl
PWM pin. dut1... cl.cles
R.ANDC)M var
RCTIME pin, stirtc. r,ar
REAI) address, var
READCODE address. vlr
RE.SUNaE {hbel}
RETURN
REVERSE pin
SERIN pin, mulc, I timr:out. labcl, | {fqual |,
qtrarlZ,. ..1,|{ item I L item2, . . -l I
SERIN2 data_pin { \fl ow-pin }, modc, I parity-label, ]
Itinreout. label.] [itcnrl I, itemZ,. . -]l
SEROUT pin, nrcxle, I iternl {, item2, . . . }l
SEROUT2 data 1lin{\llow_pin }. mcxic, {pacc. }
{timcout, latrcl,} [item | {, item2. . . .}]
SIIIFIIN data_pin, ckrck_pin. rn<xle, [varl {\bilsl }
{, var2{\bits2}....}l
SHIFTOUT data-pin, clock.-pin, mrxle, lvarl [\bilsl ]
[, var2{\bits2},. ..}]
SLEEP period
SOUND pin, Inolel, durationll. notc2, duratie.rn2, . . .]j
STOP
SWAP varl, var2
TOGGLE pin
WHILE logical_comp
statements
WEND
WRITE address. value
WRITECODE address, value
XIN data-pin, ?ero-Iin, {timeout label,} [varl t, var2, . . .]ll
XOUT data-pin, zero-pin.
[house-codel \key-code I (\rcpeatl ] {,
house_code?\key-ccxle2 { \repear2, . . . ll
Selrch constarrt tlble fbr a value
Search constrn/variable table firr a value
Felch cc)nrtxul value lir>rn a table
Fetch conslant/variahlc'value fiont a table
lvtake pin output low
I)ower down processor iirr a selected pcriod of tirnc
Execulc PicBasic debug subroutine at label after evc'r1.
staterneut il-debug is enabled
f:recute l)icllasic suhroutine at label whc'n an interruDt is
dc'tecled
lv{ake pin an output
Delay a given nurnlxr of rnillisr'conds
Delay a riven nurnbcr of nt,icroseconds
Read trvte tiorn u register
Writc byte ltl a register
Rcatl resistancc of I potc.ntioltreter, or other vlriable
r!'sistal)ce dcvicc, connectcd t<l a pin with a series
capacitor to ground
ML'ilsure the widtir trl'ir pulse ()rr ii pin
Cenente u pulse on a pin
Outl;ut a pulsc width rnoclulated (PWM) pulse rain to pin
Generntc a psc:udt>-randr:nr nurnber
Mcasure pulse width on a pin
Read a byte lirrnr ou-lrhip EEI']ROM
Rcad a word tiorn code rnemor_y
Continue cxecut.ion after interrupt handling
Continue execution al the stiltenent fbllowing last
exccutcd GOSTJB
Mukc output pin an input or an input pin an outpul
Asynchronous serial input (Basic Stamp I stylc)
Asynchronous serial input (Basic ,Stamp 2 style)
Asynchronous scrial output (tsasic Stanrp I style)
Asynr:hronous serial output (Basic Stamp 2 style)
Synchronous scrial input
Synchronous serial output
ltowcr down the proccssor lirr a given number of seconds
(jeneratc' a tone or white noise on r specified pin
Stop program execution
Exchangr' the values of two variables
Change the s(atc of'an output pin
Exccutc code while condition is true
Write a byte to on-chip EEPROM
Write a word to code memory
Receive data from an extemal X-10 typc device
Send data to an extemal X-10 typc device
PicBasic Pro commands
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